High-density lipoprotein particle size and concentration and coronary risk.
High-density lipoprotein (HDL) cholesterol levels are inversely related to risk for coronary artery disease (CAD). Because HDL particles are heterogeneous in size and composition, they may be differentially associated with other cardiovascular risk factors and with cardiovascular risk. To study the independent relationships of HDL size and particle concentration to risk for future CAD. Nested case-control study within the EPIC (European Prospective Investigation into Cancer and Nutrition)-Norfolk cohort; baseline survey between 1993 and 1997, follow-up until November 2003. Norfolk, United Kingdom. Case patients were 822 apparently healthy men and women who developed CAD during follow-up. Control participants were 1401 participants who remained without CAD and were matched to case patients by sex, age, and enrollment time. First CAD event leading to either hospitalization or death. Nuclear magnetic resonance spectroscopy-measured HDL particle concentration (mean, 33.9 micromol/L [SD, 5] vs. 32.9 micromol/L [SD, 6]; P < 0.001) and HDL size (mean, 8.9 nm [SD, 0.5] vs. 8.8 nm [SD, 0.5]; P < 0.001), as well as gradient gel electrophoresis-measured HDL size (mean, 8.9 nm [SD, 0.4] vs. 8.8 nm [SD, 0.4]; P = 0.005) were lower in case patients than in control participants. High-density lipoprotein size and HDL particle concentration were only weakly correlated (r = 0.08, for those measured with nuclear magnetic resonance spectroscopy; r = 0.10, for those measured with gradient gel electrophoresis). High-density lipoprotein size was strongly associated with risk factors characteristic of the metabolic syndrome, including waist-to-hip ratio, triglyceride level, and apolipoprotein B level, whereas HDL particle concentration was not. Both HDL size and HDL particle concentration were independently associated with CAD risk. The association between HDL size and CAD risk was abolished on adjustment for apolipoprotein B and triglyceride levels (adjusted odds ratio, 1.00 [95% CI, 0.71 to 1.39] for top vs. bottom quartile), whereas HDL particle concentration remained independently associated with CAD risk (adjusted odds ratio, 0.50 [CI, 0.37 to 0.66]). Measurements were performed in nonfasting blood samples, and residual confounding cannot be excluded. Both HDL size and HDL particle concentration were independently associated with other cardiovascular risk factors and with the risk for CAD. The relationship between HDL size and CAD risk was explained by markers associated with the metabolic syndrome, indicating that part of the relationship between HDL cholesterol and CAD risk is merely a reflection of this metabolic risk.